Abstract. Evidences favouring a dynamic receptive field model of retinal ganglion cells and the cells of Lateral Geniculate Nucleus (LGN) have been presented based on the perception of some brightness-contrast illusions. Of the different kinds of such stimuli, four, namely the Simultaneous Brightness-contrast, the White effect, the DeValois and DeValois checkerboard illusion and the Howe stimulus have been chosen to establish this model. The present approach attempts to carry forward the works that look upon visual perception as a step-by-step information processing task rather than a rule-based Gestalt approach and provides a new biologically inspired tool for simultaneous smoothing and edge enhancement in image processing.
Introduction
The present work is aimed at understanding and explaining some of the aspects of visual signal processing mainly at the retinal level and in the simple cells of primary visual cortex. The topic may be initiated by recalling a memorable observation of J. B. Barlow [1] :
A description of that activity of a single nerve cell which is transformed to and influences other nerve cells and of a nerve cell's response to such influences from
other cells, is a complete enough description for functional understanding of the nervous system. There is nothing else " looking at " or controlling this activity, which must therefore provide a basis for understanding how the brain controls behaviour.
Assumption of such a position was no doubt a great leap forward in unfurling the " mysteries " of the functioning of the nervous system, probably the first straightforward physical and materialistic approach to achieve an understanding of it in contrast to the Gestalt or holistic approach. Yet in spite of being essentially objective in its spirit, it could not but finally surrender itself amidst the relics of anti-science subjectivism. This resulted from its mechanical mode of relying upon the attempts to provide perceptual explanations by means of single cell recordings only. The "part" alone thus assumed importance and the "whole" lost its legitimate role. It was forgotten that the part and the whole are only interrelated concepts and truth always emerges from a dialectical synthesis of the two. The success of Hubel-Wiesel's work [2, 3] , wherein they could model the activity of a deep-seated neuron of layer VI as an output of a summation circuit having inputs from neurons of outer plexiform layer, led to an over-emphasis in the study of the details of the neuronal circuits in the understanding of the functions of brain, completely ignoring the role of emergent behaviours of complex systems. A faith was spread that for any conceivable complicated human perception, one would be able to identify a type of neurons in the brain leading to the final output of the perception and the study of the circuits connected with that cell would lead to a complete understanding of the mechanism of that perception. What therefore started as a beginning of a new direction in neuroscience that was trying to rid itself of its mystical cloaks, led to unnecessary new mysticisms through the so-called discoveries like the grandmother detecting cell. Yet the basic point on which this approach initiated by Barlow [1] tried to emphasize, was that it is only neurons and neurons alone that are responsible for the entire information processing in nervous system. Like, for example in vision, starting from the two dimensional intensity array formation on the retina to the three dimensional object reconstruction and recognition in higher regions of the brain, the entire process is controlled and executed by networks of neurons of different types. This pro-materialistic approach, ushered in the radical thought process that there is no " soul " sitting anywhere and interpreting things from the neuronal outputs, but rather it is a collective, step-by-step synchronization of the outputs at various stages in the eye and the brain, no matter how complex that process is, that ultimately creates a perception of the world around us. It was this approach that generated vigor and excitement among the science community which needs to be carried forward in the proper perspective by eliminating all remnants of subjectivism.
The most likely approach in this direction would be to initially consider primary visual processing and start with gray scale scenario only. To get an insight into this, the methodology that we are going to adopt in the present work, is to study the brightness perception in case of some select brightness-contrast illusions. We shall first consider the well-known low-level illusion namely the Simultaneous Brightness-contrast stimulus, which is easily explainable with the well acclaimed Difference of Gaussian (DoG) model of the receptive field of retinal ganglion cells and the cells of lateral geniculate nucleus (LGN) [4] . Then we shall consider the more complex stimuli like the White effect [5] , and the DeValois and DeValois checkerboard illusion [6] which are often thought to be inexplainable without a Gestalt approach [7] . We shall explain these effects by extending the DoG model that serves to support a dynamic model of the receptive field based on a linear combination of three Gaussians. Finally we shall consider a very interesting variant of the White effect stimulus called the Howe stimulus [8] , that itself challenges the Gestalt school explanation and apply the above dynamic model of the receptive field to provide a considerably satisfactory explanation to this phenomenon as well. Finally, as a corollary, we shall also see how this model may provide a new approach to edge enhancement in images.
